C IIH7S + . CIO 4 is monoclinic, space group P21/c, with a = 10.4615 (18), b = 25.7202 (26), c = 26.8840 (23) A, fl = 94.657 (10) ° at 173 K, and Z = 24. The structure was refined to an R of 0.12 for 3794 non-zero counter reflexions at 173 K. The cations are approximately planar. Aromatic character is indicated by the relatively uniform C-C lengths. The S-C bonds are equal. The structure is built up of columns of cations with the anions in between. There is orientational disorder, and diffuse scattering is observed in Weissenberg photographs. A comparison with another phase of the same compound and a similar compound is made.
Introduction
The title compound is composed of cycloheptadithiophenylium cations and C10 4 anions (G.CIO 4, Fig. 1 ); it has two modifications. Aurivillius (1974) determined the crystal structure of the phase with a small unit cell (phase I, G I) and found the cation to be approximately planar. The present crystal structure is that of another phase with a large unit cell (phase II, G II). The structure of a corresponding compound, 4H-cyclohepta [ 1,2-b : 5,4-b' ] dithiophen-4-ylium tetrafluoroborate (E), has been determined and its molecular structure related to a series of similar compounds (Andersson, 0567-7408/81/020401-06501.00 1979). The cation G has an even higher degree of aromaticity than E (Yom-Tov, 1972) . The packing of the present compound has been studied, and compared between the two phases and the corresponding compound mentioned above. The structure was determined at 173 K.
Experimental
Crystals were formed when a saturated solution of G.CIO 4 in boiling acetonitrile was cooled to room temperature. By cooling in air, plate-like crystals (phase I) were formed and, by using ice-water, needles (phase II) were obtained.
It was possible to transform phase II to phase I by heating to 458 K for some days, or by shaking the crystals in their saturated solution at room temperature, but not the reverse. When a single crystal of II was transformed to I, it retained its habit, but the 
X-ray diffraction work
A single crystal (part of a needle), with a volume of 6 × 10 -3 mm 3, was used. Cell dimensions and intensities were determined on a four-circle diffractometer (Enraf-Nonius CAD-4) with equatorial geometry and graphite-monochromatized Mo K radiation (2 = 0.71073/k). The temperature was kept at 173 K by a flow of cold nitrogen gas (Danielsson, Grenthe & Oskarsson, 1976) . Some crystal data are given in Table  1 . The intensities of 7410 reflexions, of which 3794 had I > 3ac(I ), were measured. Further details of the measurements are similar to those in Andersson (1978) .*
Determination and refinement of the structure
The intensities were corrected for Lorentz and polarization effects but not for absorption (# = 0.66 mm-X). Systematic extinctions at 173 K were hOl with I = 2n + 1 and 0k0 with k = 2n + 1. Weak intensities were found for some hOl reflexions with l odd, but could be discarded.* Thus, space group P2,/c was considered. The structure was solved by symbolic addition (MULTAN, Germain, Main & Woolfson, 1971 In the final full-matrix refinement, the function minimized was Zw(AIFI) 2, where A I F I = IF o I -I Fcl.
The weight function was w -1 2 = a~(IFol ) + 0.0006251Foi 2 + 0. I0. Scattering factors were those of Doyle & Turner (1968) . All atoms were not refined simultaneously, and H atoms could not be refined. Some of the CIO 4 groups were disordered, and probably additional orientations were possible but were not accounted for. Anisotropic temperature factors were refined for the S atoms,* but not for the Cl atoms. (7) 3462 (3) 4662 (3) 1.9 (1) C(7)C 309 (24) 5090 (9) 6336 (9) 0-9 (5) C1F
658 (8) 2893 (3) 7374 (3) 2.6 (2) C (8) Discussion of the structure at 173 K (G II)
The present structure has six independent units, consisting of a cycloheptadithiophenylium cation (G in Fig. 1 ) and a C104 ion, in the unit cell. It is built up of columns of cations along a with CIO; ions in between ( Fig. 2a) . A view of one asymmetric unit is shown in Fig. 2(b) . The best planes of the cations have CYCLOHEPTADITHIOPHENE COMPOUNDS AND SIMILAR SYSTEMS. XI E-C 173.3 (7) -F 170.9 (10) -B 173.5 (7) Van der Waals radii (Bondi, 1964) and upper limits are given. These are followed by the atoms and the distances between them at 173 K. Distances between columns are marked with an asterisk.
For notation see Fig. 4b .
Distances between cations VdW 3.5 <3.82 S(1)F-C(10)B 3.47 S(2)A-S(2)D 3.70 (2) -C(1)C 3.55 S(1)B-S(1)F 3.77 (2) -C(9)C 3.68 S(1)C-S(1)E* 3.49 (2) - 
The shortest contacts between the cations are given in Table 4 . Most of these contacts are within the columns. Of the C102 ions, A, D and F seem to be disordered, having high temperature factors for the O atoms. Short distances between C102 ions are within the columns. Between the columns, the distances are, in general, considerably longer. The distances between cations and anions are short relative to the van der Waals distances and the distances between ions of the same charge.
Of the disordered C102 ions, D has no short contact to cations and F only one, in contrast to B, C and E which have at least two short contacts to different O atoms. CIO2 ion A, which is also disordered, has two short contacts, but to the same O atom. The short contacts to a cation are preferably to the S atoms. There are not short contacts to all cations.
Comparison with phase I (G I)
This phase, with a small unit cell and only one independent unit, was determined at 295 K by (4) Aurivillius (1974) . It has a significantly smaller volume (4) per molecule, 300.3 (4)A 3, compared to that of phase (4) II at room temperature, 303.4 (2)A 3 (Tables 1,5 ). (4)
Here there are layers of cations with layers of CIO~-in (5) (5) between (Fig. 3) . Within a layer the cations are parallel (5) and the distance between the best planes is 3.443 A. (5) Short contacts between cations are within the layers (5) ( 
approximately the same direction. The cations of column C, F, B are approximately in the direction of a; D, A, E are somewhat more tilted. The cation A in column D, A, E deviates slightly, being tilted relative to D and E (Table 3) , and correspondingly F relative to C and B. The greatest angle between planes is A-D, 161.6 (5) °. Within a column the distance between the planes is approximately a/3 = 3.487 A. (Bondi, 1964) and upper limits are given. These are followed by the atoms and the distances between them. Distances between layers are marked with an asterisk (cf. Fig. 4a ). Table 6 ), and (b) defining the numbering of atoms and planes for molecules A to F in G II (el Table 4 ). In the following diagrams the molecules are oriented in the same way. different temperatures it is not possible to make a direct comparison of short distances. C104 is disordered and is represented by two orientations. The shortest distance between anions, 3.7 A, is between the anion layers. The C107 ion has several short contacts to cations from its two orientations, preferably to the S atoms and C(9). 
Distances between cations Distances between anions

Conformation
Comparison with E
This ion (Fig. 1) is similar to G. The volume per unit is smaller than for G I and G II, 281.9 (3)A 3 at 173 K ( Table 5 ). The parallel cations form layers with the anions in between (Fig. 5) . Within a layer the distance between the cations is 3.347 A.
Most of the short contacts between cations are within a layer. The BF 4 ion is disordered (two orientations) with the shortest contacts within the layers.
The distances from the BF~ ion to the cations are short and mainly to the S atoms.
From a statistical point of view (Table 7 , Fig. 4b ) each of the cations except F is planar and only ring (III) in F is non-planar.* The angle between planes (I) and (II) is significant for E and the mean of the angles between planes (I) and (II) is 178 (2) °.
Bond distances (Fig. 6 ) and angles* indicate that the e.s.d.'s are correctly estimated and that systematic deviations occur between the left and right sides of A, B, C, and E (Hamilton, 1974) . The mean values are given in Fig. 7(a) . The S-C bonds are equal. In the central ring the C-C lengths are about the same, and in the thiophene rings differ more. Some angles differ from * See deposition footnote. 
Comparison with G I
The structure G I was determined at 295 K, in contrast to the present structure G II, and with one exception the bond lengths in the cation are shorter, probably due to thermal motion. The angles agree. The conformations in G I and G II are similar. Each separate ring is planar but not the molecule as a whole. The angle I-II is 177.7 (4) °.
Comparison with E
E was determined at 143 K, and the cation has a boat conformation with 175.3 (4) ° between planes (I) and (II). The average distances and angles are given in Fig.  7(b) . Comparable distances agree well with the distances of G II, although the differences between the * See deposition footnote.
shortest and longest distances in the seven-and five-membered rings are larger for E than for G II. This is in accordance with a lower degree of aromaticity for E than for G. In the seven-membered ring the top angle is larger. In both E and G the angle nearest the S atom is the largest.
Disorder
Areas with diffuse intensity appear in Weissenberg photographs around b and e at 295 and 173 K (Cu K) on every third bow near and across h (h = 3, 6, 9; -6 < l < 4; I kl < 3) and at 204. This is also where the strongest reflexions are situated and they have diffuse intensity at their sides. Around a the disorder is observed as streaks in 3k! at low/9 values. The diffuse bows have their centers of intensity on a and thus represent the direction of a while 204 gives another direction. As there are three cations, with their planes perpendicular to a and separated by a/3 in the columns along a, but only two CIO~ ions, it is assumed that the diffuse rows are caused by some disorder of the cations and the diffuse area at 204 by the C102 ions.
The normals to the cation planes point approximately in the direction of a, which is the direction the diffuse intensity represents. This might be an indication of orientational disorder, and another indication comes from the location of the residual electron density. There are peaks, mainly at the midpoints of bonds, which fit well with a rotated molecule, although this is not the only explanation. Thus, a fraction of the cations are probably rotated by 180 ° . There are high peaks near the C10~-ions A, D and F, which also have high temperature factors for the O atoms, indicating a high degree of orientational disorder.
